Background: A growing number of young people (ages 10Á24) are living with HIV (YPLWH) in sub-Saharan Africa (SSA). These YPLWH have particular needs and challenges related to their sexual and reproductive health and rights (SRHR). Contextual factors including gender inequalities, violence, stigma, and discrimination and lack of tailored services undermine YPLWH's SRHR. Objective: Understand the scope and impact of interventions targeting YPLWH to improve SRH-related outcomes in SSA. Design: We undertook a review to synthesise evaluated interventions (qualitative, quantitative, or mixed methods) aimed at improving the SRH outcomes of YPLWH in SSA with outcomes based on a World Health Organization framework of comprehensive SRHR approaches for women living with HIV. Using inclusion criteria, only six interventions were identified. Results: Interventions sought to improve a range of direct and indirect SRH outcomes, including sexual behaviour, adherence, disclosure, and mental health. Four overarching issues emerged: 1) all interventions were structured according to cognitive behavioural therapy theories of behaviour change Á while showing promise they do not tackle the wider gender, social, and economic contexts that shape YPLWH's SRH; 2) 'significant others' were included in two of the interventions, but further work needs to consider how to leverage parental/ guardian support appropriately; 3) interventions only accessed young people who were already linked to care, participants were likely to have better SRH outcomes than those potentially more vulnerable YPLWH; and 4) none of the interventions explored the sexuality of young people. Conclusions: There have been a limited number of evaluated interventions to strengthen SRH of YPLWH in SSA, and gaps exist in addressing the SRHR needs of YPLWH. Intervention approaches require greater scope and depth, including the need to address structural and contextual challenges.
partner violence (IPV) and harmful gender norms (5), Á and poverty and economic marginalisation (8) . More widely, denial and judgement about young people's sexuality limits their access to comprehensive knowledge, as well as the services and commodities used to protect and promote their sexual and reproductive health (SRH) (9, 10) .
A key SRH issue for young people in SSA is the high levels of HIV-prevalence and incidence (7, 11) . Globally two-thirds of all youth (ages 15Á24) living with HIV live in this region (11) , with an estimated 430,000 young people acquiring HIV every year (1) . Furthermore, young women (ages 15Á24) in ESA are two to four times more likely to be living with HIV compared to young men of this age (12) .
The SRH needs and experiences of young people living with HIV (YPLWH) are considerably different to those not living with HIV (13, 14) . YPLWH face the same challenges of dealing with their HIV status as adults living with HIV, such as disclosure of their HIV status, safer conception, safe sex, stigma, and treatment adherence (15Á17), but additionally have to contend with the wider issues faced by all young people growing up. In addition, research suggests there may be differences in SRH experiences, challenges, and requirements between young people who acquired HIV vertically 1 and have grown up living with HIV (18, 19) , and young people who acquired HIV horizontally.
The World Health Organization (WHO) developed a conceptual framework outlining a comprehensive SRHR approach for women living with HIV (20) . This is centred around five 'pillars' namely: sex life, pregnancy and fertility, treatment and its side effects, financial security, and mental health, all of which are identified as critical for ensuring a comprehensive approach to SRHR. We discuss these pillars in turn with a focus on how they relate to YPLWH, a focus which is lacking in much of the research and literature.
Sex life
A comprehensive SRHR approach acknowledges that people, including young people, have the right to a pleasurable and satisfying sex life (21) . WHO (20) recognises the particular challenges for women living with HIV in achieving a pleasurable sex life as well as negotiating condom use, especially in the context of gender inequalities and IPV (22) . For YPLWH these issues are exacerbated, with the complexities of an emerging sexuality, which is often denied by adults, overlapping with the challenges of living with HIV.
WHO (20) strongly emphasised that women living with HIV who had a healthy sex life had disclosed their HIV status to their partner and their partner had accepted their HIV status. Moreover, studies suggest that disclosure is also closely linked to higher levels of social support and adherence to antiretroviral therapy (ART) (23) highlighting the importance of being able to disclose safely in intimate relationships.
In addition, women in SSA generally experience high levels of IPV (24) , undermining their ability to achieve a satisfying sex life, including negotiating condom use (24, 25) . For young women (ages 15Á24) there is evidence that they experience higher incidence of IPV compared to older women (5) . Moreover, there is an increasing body of evidence that shows that disclosure of HIV status by women to their partners can result in abandonment and violence (26) .
Treatment adherence and side effects
Medically, adherence to ART is required to decrease opportunistic infections and to ensure virological suppression (3). Improved overall health substantially affects overall well-being, including SRH (27) . In addition, access and adherence to ART is also critical for safer conception (28) . YPLWH experience numerous barriers to adherence, especially those who acquired HIV vertically (29) . Studies suggest young people exhibit lower levels of adherence than adults (3) and have high loss to follow up while enrolled in treatment (30) . A range of factors shape adherence, including social support, poverty, and health care quality (31) .
The side effects experienced from taking necessary ART to prevent HIV progression is potentially a factor influencing the SRHR experiences of YPLWH (20) . Evidence suggests that possible side effects of ART (and perhaps HIV infection itself) may negatively impact on sexual functioning Á including decreased libido and erectile dysfunction Á further affecting the SRHRof YPLWH (32) .
Fertility and family planning
The right to have children, to make informed choices about the number and spacing of children, and to prevent pregnancies if desired, is a central component of SRHR (33) . Family planning services are very limited and unsupportive for all young people (34) . YPLWH face additional stigma and discrimination from health care providers around their right to have children (35) . Additionally, there exists a lack of knowledge among service providers about the specific contraceptive and safer conception needs of YPLWH (17, 16) . WHO (20) highlights the importance of good mental health to the overall SRHR of women living with HIV. 1 This subgroup of young people living with HIV refers to those young people who acquired HIV in utero or at birth, by means of mother-to-child transmission. A second subgroup of young people living with HIV are often referred to as acquiring HIV 'horizontally' which refers to young people who acquired HIV through sexual transmission, injecting drug use, or blood transfusion.
Mental health
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Poor mental health is strongly related to negative health outcomes for young people, including poor SRH (36) . YPLWH are more susceptible to depression and anxiety and other mental health issues compared to their peers who have not acquired HIV (37, 38) . Increased social support has the potential to improve the mental health of YPLWH (39) .
Financial security WHO (20) identifies a clear relationship between financial insecurity and poor SRHR outcomes. Financial insecurity places women in economically dependent relationships with men (40) , limiting women's autonomy to make decisions, including around SRH (41) . Moreover, women who are in economically dependent relationships lack negotiating power and are more likely to experience IPV (42, 43) . High levels of poverty Á particularly in contexts of gender inequalities Á undermine women's mental health (20) , which in turn undermines their SRHR. Figure 1 captures the SRHR challenges experienced by all young people by means of the smaller circle and the additional challenges faced by YPLWH in the larger circle. This highlights the particular needs and requirements for SRHR of YPLWH and why specific services and interventions are required. This review is a not a meta-analysis or a systematic review. First, there were insufficient studies with outcomes to make them directly comparable. Second, we are interested in conceptualising how the interventions were framed in theory and practice and who they targeted, rather than comparing study methodologies and outcomes.
Methods
We conducted a review of interventions that sought to strengthen the SRHR outcomes of YPLWH (ages 10Á24 Figure 2 shows the search equation that was used in this process of article identification. In addition, reference lists and bibliographies of relevant articles and reviews were also searched to identify additional articles. "mental health" OR depression OR anxiety OR adherence OR non-adherence OR "treatment compliance" OR "treatment failure" OR "treatment adherence" AND "antiretroviral" OR "antiretroviral therapy "OR " patient compliance " OR " viral load " OR CD4 OR "side effects"
OR "financial security" OR poverty OR pregnant OR pregnancy OR fertility OR "family planning" OR "contraceptive use" OR contraception OR "contraception agent" OR "contraception device" OR "birth control" OR "fertility control" OR "safe conception" OR "fertility planning" OR "sexual health procedures" OR "sexual health screening" OR "antenatal care" OR "antenatal services" OR "reproductive health"
OR "sex life" OR sexuality OR "sexual partners" OR "sexual behaviour" OR "sexual behavior" OR "sexual relationships" OR "sexual health" OR "sexual debut" OR "sexual partner" OR "sexual risk"OR "condom use" OR "sexual health" Intervention OR "intervention study" OR "Randomized control trial" OR "evaluation" OR "cohort" "research design" OR "comparative study" OR "follow-up study" OR longitudinal OR "behavior therapy" OR "behaviour therapy" OR "behavioral intervention" OR "behavioural intervention" or "risk reduction" OR "prevention intervention"
4 "Africa South of the Sahara" OR "Africa, Central" OR "Africa, Southern" OR "Africa, Eastern" OR "Africa, Western" OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR Cameroon OR "Cape Verde" OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Democratic Republic of Congo" OR "DRC" OR Djibouti OR "Equatorial Guinea" OR Eritrea OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR "Guinea Bissau" OR "Ivory Coast" OR "Cote d'Ivoire" OR "Côte d'Ivoire" OR Kenya OR Lesotho OR Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Morocco OR Mozambique OR Namibia OR Niger OR Nigeria OR Reunion OR Rwanda OR Senegal OR Seychelles OR "Sierra Leone" OR Somalia OR "South Africa" OR Sudan OR Swaziland OR Tanzania OR Togo OR Uganda OR Zaire OR Zambia OR Zimbabwe OR "Central Africa" OR "Central African" OR "West Africa" OR "West African" OR "Western Africa" OR "Western African" OR "East Africa" OR "East African" OR "Eastern Africa" OR "Eastern African" OR "South African" OR "Southern Africa" OR "Southern African" OR "sub-Saharan Africa" OR "sub Saharan Africa" OR "subSaharan Africa" OR SSA NOT "guinea pig" OR "guinea pigs" OR "aspergillus niger" Articles were included in this review if they were published between 1 January 1990 and 31 October 2014 and in English. In addition, the included interventions had to: Articles were initially sorted by title and downloaded into reference management software, Endnote X7, before abstract screening. The abstracts were reviewed according to the inclusion criteria; if the inclusion or exclusion of an article was uncertain when reviewing the abstract, the full article was reviewed thereafter. Full text screening was conducted where this process refined the articles selected according to the same inclusion criteria. If there was any uncertainty about whether an article should be included in the study, a discussion between two authors took place. The full process is outlined in Fig. 3 .
Data extraction and analysis
Data were manually extracted from articles into two predeveloped data extraction tables based on the research questions asked of the data Á the tables were populated by means of extracting the relevant information (Tables 1  and 2 ). Outcomes recorded in Table 2 were extracted around the WHO (20) conceptual framework. Data were extracted by two members of the review team to ensure reliability of the review results. Following the extraction of data, a narrative analysis was performed on the data, whereby the differences and similarities across the articles were examined Á this formed distinct topics for discussion.
Results
We identified six interventions that met the inclusion criteria. Two interventions were in South Africa, two in Uganda, and one each in Zimbabwe and the Democratic Republic of Congo (DRC).
There was significant variation in intervention focus, as such interventions are not directly comparable. This is primarily due to the inclusive approach of the review. In the results, we focus first on intervention design and delivery and second on providing a narrative account of reported changes guided by the conceptual framework of WHO (20) .
Intervention design and delivery
All interventions used cognitive behavioural therapy (CBT), or variations thereof, as their theoretical model of intervention. CBT supports people to recognise potential 'triggers' of behaviours and then identify strategies to minimise triggers and develop behavioural alternatives to triggers. The Hlanganani intervention (44) used social cognitive theory in addition to CBT. Social cognitive theory builds on CBT, but also includes the concept of self-efficacy (45) . Three interventions also used psychosocial support as a theoretical approach to change (46Á48). Psychosocial support theories recognise that people are likely to have better health and improve their decisions if they feel supported by liked and trusted peers or family members (45) .
All interventions were group-based in delivery, but few described whether these were separated by sex, age, or nature of HIV-acquisition, despite variations in SRH needs and experiences (18, 19) . Parker et al. (48) used same sex groups, whereas Mupambireyi et al. (47) in Zimbabwe described dividing intervention groups across three distinct age categories (47) . Three of the six interventions targeted youth who acquired HIV vertically (46, 47, 49) , whereas it was unclear for the other interventions.
Two interventions also included 'significant others', as a way to build social support and ensure participants felt secure. Parker et al. (48) in the DRC describe participants bringing a trusted person, or 'very important person', to support groups (48) . The VUKA programme in South Africa included a caregiver in support groups (46) .
Outcomes
We describe the outcomes of the interventions based on the WHO Framework (20) of Sex Life, Treatment and Side Effects, and Mental Health. No intervention addressed Financial Security or Fertility and Family Planning, despite these being critical components of a comprehensive SRHR approach.
Sex life
Five interventions reported a sexual behaviour outcome. Only one intervention, in Uganda, reported a significant change in sexual behaviour quantitatively (50), a decrease in the log number of sexual partners (p00.04), and an increase in consistent condom use (pB0.01). They also showed a significant increase (pB0.01) in a combined Increase in coping Á 6.6% (p00.2) declared increased feelings of support.
2) Disclosure: Improvement Á six people disclosed during intervention with a mean number of people that participants disclosed to rose from 2 to 4.
Condom use: In last 3 weeks, they had talked to their partners about condoms, rose 69 to 83% (p00.035) and condom use increased by 12% (p00.49). found it portrayed in a more understandable and in a helpful way than at clinics and home. 'I would say you must attend support groups so that you are taught on taking medication well without missing because if you do not take medication well, you will die'.
Still had adherence challenges, they felt that if they did not adhere, they were considered 'bad' and would not attend as a result. Children felt that the support groups were a good source of HIV information, thought when tested, they still had suboptimal knowledge of HIV and ARVs.
2) Easier to socialise and play, considered 'normal', 'fit in'.
Acceptance and self-acceptance, gained confidence, realised there were others like them. Felt role models/older children inspiring and transformative. (48) . The Hlanganani programme (44) reported a significant increase in participants talking to their partners about condoms in the past 3 weeks (p00.035) by the end of the last session (follow-up). However, behavioural measures including condom use, although improving by 12%, were not significant (p00.49). In Uganda, Senyonyi et al. (49) showed no significant group differences on sexual behaviour when compared to the control group, most likely because they focused on an abstinence-only approach (49) , an approach for which there is no evidence of effect on behaviour change (51) .
Only two interventions reported on participants' disclosure to others. The Hlanganani programme (44) reported increasing disclosure by participants (44) . In contrast, another intervention (47) in Zimbabwe reported participants felt reluctant to participate in support groups for fear of accidental disclosure to non-HIV peers. Additionally, the disclosure messaging conflicted with what participants were told at home Á that they were to hide their status at all costs (47) .
Mental health
Four studies reported mental health outcomes. In general, quantitative measures showed mixed outcomes for mental health, whereas qualitative data typically showed positive outcomes. The Hlanganani programme showed a small (6.6%, p 00.2) increase in participants feeling supported by others around their HIV status (44) . Participants also reported improved attitudes towards HIV infection as a manageable chronic disease [a 9% increase (p 00.07)] (44). Senyonyi et al.'s intervention in Uganda with young people who vertically acquired HIV (49) showed no significant change in depression symptomology but did show a significant decrease in anxiety (p00.006).
Qualitative findings were generally positive about the impact of interventions on the mental health of participants. In Zimbabwe (47), participants reported they gained peer acceptance, exhibited increased confidence and selfacceptance, and realised there were others 'like them'. In addition, participants felt role models/older children in the group were inspiring. Participants in the DRC-based intervention reported improved problem-solving skills, increased decision-making autonomy, and the improved ability to develop potential future goals (48) .
Treatment and side effects
Three interventions reported on treatment adherence. The VUKA programme (46) showed significant improvements in reported adherence (pB0.05). The Hlanganani programme (44) showed that a significantly higher proportion of participants attended for their first ART visit (100%) as opposed to the comparison arm (58.06%, pB0.001) (44) . In the qualitative data from Zimbabwe, support group participants reported that adherence information was delivered in a more understandable and helpful way than at clinics and home (47) .
Discussion
We identified interventions seeking to improve the comprehensive SRHR of YPLWH in SSA, recognising that YPLWH face particular challenges in the realisation of their SRHR (14) . In this discussion, we identify themes emerging across all interventions and reflect on how these interventions can be strengthened, specifically: 1) narrow theoretical backgrounds; 2) the inclusion of caregivers; 3) narrow recruitment strategies; 4) lack of discussion around the sexuality of young people.
Dominance of CBT approaches
All interventions used CBT or variations thereof. Although CBT has been shown to have positive outcomes on a number of SRHR-related outcomes, including condom use (52) and mental health (53) , it is considered to be narrowly individualistic and to ignore how wider social contexts shape human behaviour (54, 55) . This is a particular challenge in SSA where poor SRHR outcomes for YPLWH are linked to broad structural factors such as high levels of poverty and gender inequalities, including IPV (56) . CBT approaches, although demonstrating some positive change, fail to address these wider structural barriers to the realisation of YPLWH's SRHR. In particular, no interventions focused on financial security of YPLWH, despite the clear links between financial security, adherence, and SRHR (20) . More widely, poverty may undermine participation in interventions (57, 58) ; indeed in Zimbabwe, it was reported that financial insecurity undermined group participation (47) .
In order to improve SRHR outcomes amongst YPLWH, a more effective approach may be to combine CBT strategies that seek to target 'narrower' more individualistic behaviours, with those focused on wider structural theories of health behaviour which seek to change gendered relationships, and reduce the drivers of IPV and financial insecurity.
Including carers and 'significant others' Two interventions we identified included 'significant others', primarily caregivers. There is a strong rationale for the inclusion of caregivers in interventions; cross-sectional studies show caregiver involvement increases adherence in young people (39) and support by caregivers improves the psychosocial well-being of YPLWH (59) . In addition, studies suggest caregiver support reduces sexual risk behaviours amongst young people (60) . The incorporation of caregivers speaks to the wider concept of increasing the social support of YPLWH, and as such appears to be a promising approach.
There remains, however, a tension between engaging caregivers and supporting YPLWH's autonomy over their SRHR. Although social support has benefit to overall health, it may risk undermining YPLWH's right to privacy and autonomy in decision making about their lives. Young people's capacity to make informed decisions varies over time and is fraught with ethical considerations, which cannot simply be captured through either including or excluding significant others.
Recruiting through clinics and health centres An ongoing challenge for all interventions working with YPLWH is that they are likely to miss a substantial proportion of this population because they recruit through clinics and support centres. Although practically this makes sense in order to deliver an intervention in often challenging contexts, it is likely to exclude out-of-school youth and youth not engaged in care Á population groups that are marginalised and more vulnerable to poor SRHR outcomes. In addition, interventions exclude young people lost along the treatment cascade. For young people the treatment cascade is steep, with many not beginning the treatment journey and more dropping out along the way (61) . This further highlights the need for effective interventions to be developed and implemented, with innovative recruitment and retention strategies to ensure YPLWH remain on treatment and are part of wider interventions to improve SRHR.
Sexuality
The interventions described in this article have a relatively narrow conceptualisation of sex and sexuality, in that they are focused on reducing sexual risk behaviour. Yet SRHR is a concept broader than sexual behaviour alone and includes issues such as fertility and effective contraception Á issues not discussed in these interventions. Yet given the age of participants, it is likely that they may have questions about these topics. More widely SRHR needs to include the full spectrum of subjects such as sexuality and sexual identity, including issues of body image and sexual orientation (62, 63) .
Limitations
This review has the following limitations: It consulted a limited number of databases and sources of grey literature, possibly limiting the number of studies identified and included in the review. In addition, very few interventions were included in the analysis, limiting the generalisability of the review findings. It is likely that some interventions were excluded Á mostly in grey literature Á as they were not formally evaluated.
Conclusions
This study undertook a critical review to identify and discuss interventions that seek to strengthen the SRHR of YPLWH in SSA. We found that there have been a limited number of interventions to improve SRHR outcomes of YPLWH in the region. At a very basic level, the number of evaluated interventions needs to increase, so that an evidence base can emerge around how to improve the SRHR of YPLWH.
In addition, our findings reflect that more detailed information regarding description of interventions, such as session content, sex and age, and delivery method, need to be provided so that others can more easily understand embedded theories of change and how interventions work. This information would advance understanding as to which components of the interventions worked best in contributing to positive outcomes (39) . There also exists a need for broader, more inclusive interventions aimed at YPLWH that address structural and contextual issues, specifically gender equality and livelihoods strengthening, recognising how these are major determinants of realising SRHR for young people. More widely, understandings of SRHR remain narrow with limited engagement around sexuality and sexual identity. Only through articulating a comprehensive approach to improving SRHR that recognises the multiple underlying determinants, is it likely that the SRHR of YPLWH in SSA can be improved.
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